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I 

7 y ^y^mm^-thm^t. m ? wrm. 

&mLTmdT>^xii i &f&ZtiZ>mLk. mldSftLh 
fcE»£*i. ms£y -y t^^tftiOoT* 1 *gffi£# 

4 7M £ fluldr^ xomldmiax h 5 -f Ti5£ t *> 

* l SSiii fc bM 2 JSffi*W>fli2S l SSlii fc #7 y r 
ml2mififii»^tOSK«kllflsm2fifii 

*i i £7)fia«t* 5 ^i-i.®2fii5i:s^k^fiii., Mid 
as i »iaaiMiWB3B5 * 1 y rmfrt>wxk.mm* s 

LtfcO. l?ir£^ yt>^Ba*^SEn/v:ffia^2JSfii^ 

mttiMiztiixMnofam^i. ffigstiB&m 20 

-f -bSSfficOHoitiSSi: na>$ 2 jmi*^ JJIiii<Om3dfl[ 
St* 1 . Hiid7 y b-yXBStf^&ixT^I. fflET^M x 

imm2 ] irifiis 1 mm?mm^2mm? 

£lK£intt883*i&ftWK3tt 'J - K £ 3 fcfcHM. S 

^*JS 1 fd»<05 7t> 7 ill Y . 
[ Ift&B 3 ] mfdUS 1 &fit5fm±. Mid^ttLb^fr 
<tt,iw^ /kktf>» 1 t mMWihcD^ 

tc<t1*l(F>7 4>VA(VW i 2WL<F>^ftX'hhm$.1%\ 30 

[Sl**4 ] ffien 1 &Ci*flifnB®2JSfiiSTJ; 

[«H5] «E»iaHSSmi. iw!fi?fS2&fii*^ 

imbi i tano? -y e > rxr-f h . 

i wmn. 6 ] fratess i ffifiiS^'ffiB® i itsf <r> 

mm i «hh<^5 t ± ot^fii. h 7 

u ah^y^ii fiiam2ffifii*^friamiJgffi 

<?>S3tJ:oT^§tL4ffiii£^2j£fiLST(7)h-7-y7 40 

mie±igfflk wiggi^mie^ -y t> ymt Hifies?2ffiSi 

0 . L*>*> . friem 1 EiS^ F 7 -y ?1ik . m 

mami hy-ytmt &m&T/u xnv?*,? 
mx*)h±^m^.m7fmcny-y^y^^Y. 50 
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2 

[ Sf# JH 9 ] Hi>$ 1 jSfii*-f AtXiTaSB 2 fifii* 
-fli. S^fc£RWfc:Httf**ft»A>£9. La&»t>. Mid 

imm i o i am i mm? t mm2^tKM 
? 1 iz w^m iz mm titz^»m%m v - y 1 3 t in 

[IS^JH l l ] mm 1 fifiiSi 1 kffl£s52ft5i;^ 
^k^'rnidr^W x{ci£SL-CiIS$ii-C^sa*i|! 1 

[19^ 1 2 ] fftem 1 SfiL*T(c*6^3^^§% 1 

nsmv-Yt. mMm2mm^zm^ixfim2^. 
mv-YtiZhizmi. mmv-Yizj;:~>xim& 

1 mm? «miagfii«k . mtaag 2 gets^fneffi 

6i«k*\ Bt§d^lfi^^Mii^l«iiikl!«ldS2 
ftfit^^Hif^ 1 Sgfflk y t > y^tih b $ ffl^ 
3ii#-SIS*J)i4i£gt^7 ytfy^^ H. 
[ 1 3 ] mUf>^ xc?>m 1 5Sgifii*W7 y 

t y ^±tcest--s ^Jfl 1 ia©^^ y 

H. 

[ 1 4 ] luidm 1 mm? m/m m 2 tm 

mT&mirr'W Xtittg LXSM^tihMm 1 3 Id 
fl^-yfy/tf-f F. 

[ 1 5 ] pgr' W X tffTid® 1 fifnai 1 * 

^Huiam2fi6i*^fa^siM$iii»is*ja 1 3idis^ 
[ s*js 1 6 ] fridx^'^f x^mvSfitgax-ir y-^ 

KJSMSEK-b>^*\ K-t>-9-«0midmiJSgBS 
(cj: ^Tffl£3ix.& b v •/ 1 
3im<r>7 v\zy7m K. 

[ 1 7 ] *i&T xj&«M^«suasiawR-fe 

y^hhmm. i 3 ga^^ y t> ^ . 

l 8 ] luldT^'^f x*>'x t yy^y^K-b 

y-f-C'ftsa^Jii 3Eao7-yt>yxr-f f„ 
[ 1 9 1 mfdiB i mm? <r>m?g. 1 saw 

^Sfciorffl^StiS. iraldmua6i*^h7 y^ 
1st, mlBSS2te$i*^c7)B>r£S?lJSBffi«M3tJ:oT 

ffi£Zhzmm2mn.m?<7)Yy y rmttf. b>c 

B5^L<. Md)l^CiSaX-fey-tOlraEh7 y^*BJ; 

Ho 

[ ^*Ji 2 o ] mean 1 sct^^ * J ffidftiimsw 
v-Ytmmtiztmix^h^imttL. mm, 

2 mm? vimtmwm >)~Yt msmttm ix 
v^sai2«iB*WL. mmimim?<Dmm 
&2mm mm 2 mmj^m^ 2 tftwiz&m 1 . 
&r>mLx\>*&m&2tm?)7'r*:>r#4 y. 

VmM2 1 ] y f>/*M H^^-tl> 

AtS-rfcoT. 7-yty^ffi&tXmSaS7yfy7W 



(3) 



Vtm20Q 1-146 17 



m-t&zmt. mast^u miT'Uz»t>m 

0 . iffISS 1 ffiffiSffii . Mm 1 ffiffi»i^)® 1 38ffi£ 

&ra£3v^ mmimm^-im^-t^mu. ma 
s& i %MfrmtiK. itpi wmumy </ v>rm*t> 
mm'smz.&m. sns m 2 mm &9&t s # 
ffE^2fia:*^j^-r^^ji{±. ffiemiJgffi 

mz§mzixhm2<%m£mfc-tz>mz&tsz t m 

Witt hmmy «rt>71H YmfcthWk. 20 
{mm. 2 2 ] nEfflK-tfcfJIBSS l SiaS^k ff 

m2mm?t iznmHzmmti&immm u - 
[it^«2 3 ] miT'W xc?>mm 1 sgffl^fts 

izX^XMfeZtitzmBT'Uxnhy'y'rm. mm 
1 JHSX^fiOiiam 1 3S*7)H£ t J: -?T«£$fi^p 

less 1 ffifii*iP<o h7^(i. Miam 2 mm? <r> 
mm 1 ssk<z>£5 tct-5Tss$^BM2»ets 

^ h 5 ■/ ^1S* i H«Wtigi§t^§ilSig^Jl2 1 30 

[|fS^243 m^lfiijiS^h^y^^fc. 
ldES2fifi^Oh???fifcj&«WS£t<. U>i>. 

#>e 2 3 laa^m^w^ -y 1 y^^r k ^jaatt* * 
s.ofriEm2fiiji*WBfneiE 1 t !t&o£3; 2 © 

3**U IEEm*8fc1ir£S2jarefc^*WfcPi 

l^(cSi£SilS^*3a2 1 IE©^mW^ -y £^#4 40 

[HS1B2 6 ] loiam 1 k , 1512^2 JgjKS 

^fc*>H«Wt:^tW^T«Sii-S^^Ja2 1EK^ 

[ft*^2 7 ] pfdrn i mm?t . fflfs^2fitn;* 

z Ffc^H«W(i[S|l^H*«^itS^]I2 1 IffiVWM 

[IMJ12 8 3 Mtem 1 KSaH^fg 29!: fflEa 
Wy ••/ 1> /ffik oftlHBt. «.t/BuiBm 2 to 
®2^ffifcpiea^7vty7Wtcoffl2iESI*>'5^{c 50 



n* 1 ^ L*^msimisfiL^«7)ig23sg[ii*\ mm 

h&^tnmtmizffifcztizmxm 7tmow. 

mmmm?hyy^mtmm 
2mm^hy-v?mttmmL<. m&T'Vxw 

[a*3H3o] mmimmf-hyy^^bmm 
2&m? h y vtmi&mfcnm&mzti&m 

m2 9§ffl(7)mmy <?*:>rtH Ymmzum. 
[n*«3n mrnmimm^Fhy-y^mt. una 

i»o u - h k . ffsm i mm? izwm 
2«Mwy-Ffc. Ha^missi*^tmiem2igfiis 

ij - h t m 1 'J - F t ^ 2 W U - H k 
SXr /r2r$^>tfi|xl.|«Sfl3 l|fi«cO«mW7 y 

imm3 3 ] iwiemifiiJt*^s.ixiuiam2fi6i* 
fli. m^T^ xtm^hmx-m^ti. mmm 
tfmmmzmmz&£.$tL&mi&m2 mwia? 

immi 4 ] mfBrAM xiztmztifzMfam- 

Kfc. imEmifilJi^^^iT^mimmW'J-F 

iiffi«2jiasas^fcflstt3#ifcaf2«swu-Hfc 

ffE«iswu-Kkmiemi<^w , ;-h'kfriem 

i>Xoiz, Bm-&Xr--y7ZZt>(,zffiz_&m$.m2 2 

x. wmtfi*>vt. y y^yvm\z^om<m\ 
mmz^hmimmi-t. mmimmi-h^m 
ttx^hmimm^bi^. m^2mm?\mB 
y -y ty ?m\z%i o m i s;»?r l . mm 1 mm? 

&tf82fiS*TfcL Ml2mU£15i#-T-kOTiem2j£fii 

ey^ts¥«k. ma&vvyywmm-iia* una 
m i zmmvns 1 fifit^ ag^s^ knswtc 

HSf(ifrE352ffiSiJ PiST»2 fiSi^fflg-t^ i o (c 
1ifiB?Blffifii*^HIBl«5g^cgL. lg2ffifii*?tc?B 

2«c£^^-t^«k. H!ii^iffifiL&t/fiiam2fifiitc 

%r3^Xw\1iLy vVyycvm.* . m^y y ty/j^JM 

cow a® i fflffitffi les 2 &fit k sjcsi* -> t v >s i 



5 

mm 6 ] mid? •/ 1 ymtmmmz^tz 

um2ssu=m-imsmi &mnta^tifzittn^ 

im$m 7 ] wmmtiL^y+ftf. mi? •? ey 
rm^mxtz^y ? ty^*a**» . uriem i »«: 
tmy-yv>imfrt>mtitty ?vy-7'm® 

titz^y y^yy^mi^X'ti*). mmfem-ffiy 
•v vy-?m\ H-f^m i fifit!KiV)*5 •/ ty^sgffifc 
mia^2JSt)iS-F<7)*? ■>Vy?'&Mt K*t LTiffd-fe 

ft? •/ Vy7ZtltzfrZikmtZ>fz#>lzmfcff) : fffiy >y 

mm^i&mi^>mmx\ K^m 
tarn i fisat^ t ff£m2fifii*^ fc^fsteg-tsi? 

[SM4 0] maiyvVyym&i:38£t&^fr 

#**tr. mmzimy y'eyrnmmtxmwm 
■u Huiemiffifii:fcfiiam2S£t5i:t^^a}i-i)^st 

wmy^yyfiA h. 

2ttffi£**S^8fcf&^fcHttmfc*£*. fffd 
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m^mtm^hmsm4 lMm^mmy-y^yy 

iiA K. 

[ISM4 4] j^ljaSfc^X-Sm^??? 

St. msm2m}Li- t 3-ihm(r>hy-/^mkiimM 

2JHS*414^S«iS$i:5f«rSil*JB4 3ld«om 

10 [0001 ] 

WU «SUSfit(MR)SBR^.yFt:HL. 

ffii(GMR)^7 K&lXXtyA'/P^K^-y H 

20 kSR-ti o mTWI*«< MRSEK^ -/ K*)iWJfcL 
AMR, GMR&yxeyA/PyrA'f^ST'g-tfi^fc 

[0002] 

[^*<7)SffiS.V7lBH* J »^tct 9 k-tSiHi] JK^r 

30 f-f^K^/l 0<±, frZtUzmfol 2. f< 
xvyVfrsHz£^x3ffiZtiX^Z>®MTJX7 l 

6. T7faX-^ 1 8Mm7?-f A X-^ 1 8(7)X 
h"yF/WS2HKft^>il^T-A2 0 5r^T'^i. <> -fr 
X^y ^ a y 2 2 *\ -SSST'T- A 2 0 1 . ffiST-^JR 

/mw^-v vnmt h?>xfa-t2 4 tjs^^fif 

6). ^EPRT^L^iat. 4*>TSSv7 ; -fX 
40 ? 1 6^@fe$-ttS^T\ h7VXfj- 1 2 4<7)T7j 

mmx'h y yxT^~^h^Mzn*>±ifh x o iz& 
ffl. ftm.i±. mmdiza^T. wmcf*^? i 6±t- 
rm&s t$mziih£ot,zftmLx^z. r?fai 

l^XhyyXTj.— V2 4£m®&Zit&cr>X\ ffi^r 

w . moms* thy*,?s tm&T <x?\6frt>w. 
mu±j;<K\t>tix^z>. 

50 [ 0 0 0 3 ] 03(±. m*T3 2 tmmi-3 4 i: ^ 



(5 

7 

3 2 ^JftfifttraPR*? 3 4 coagiatd: . t fc . 3 3 

4*7 1 60>SiiiJ:"WIUi0>"efc&. 
[00 04] g£JX*-f 34(4351 v-;Ph*44fc. $2 
H t LXffl&fh 4>fSJI 3 8 b . & 1 H 4 

4 t (fiRMf 3 8 1 ^Cfig-TSSaX-b y^4 6 1 

gEJX-b>^4 6(i!R5£<7)Xh7'fraSS 
H. HV. mii/- ^K44&t/®2^-;Ph'38^ra 
£8S£<7>{iE5:# LT£ 0 . HiTiex h y 4 TMZ&Vm 10 

hi^mzzKnm&i-mftm&mzmmzmtzn 

WOm. SR-fc>^4 6^)J:aSr«Saai^F«0fl! 

[00 0 5] «i* : F3 2tt. ftfSWKii. S&13-? 
*^JiSttttkl,T«ffiLTV^6«flBWi3 8fc. 352 3 
-?*^b^{iffi3 6££-§r2k #^£1823-;?* 

^ koiaiT«i¥-Y' -/T4 o *mi$.Lx^z>imm.m& 

IB 13-?ff3 8 1&2 3-?*f3 6 
kli»ii^-V -/T4 0**t#5£c7)Xn- (throat)iS£T 

t . w&m? 3 2 wi. pm«M4 3 <miztm-t t 30 

[0006] MJX/m^-/ K 3 O^^Ji. 04 fc* 
Sn^iot. *>x^5 0#>£>tei9. >>xyN50{i. 

uts^'sa^? K<a*?£ax,-c. sax/si^ 

^■yK6 0£^#£„ fl;c(i\ HMW&X^^-A 
-H 3 0 fflc7)SaX/ K 6 0 £^f3l> . H 5 1 

*5<i*J:9t:. SSaR/«a^ yK6 0{i, JE^fr'H 

-a*- 5 2 fcftofcflQR/ #a^ y H 6 O^tl^tl 

ti. «&|5|H^K-CJ>-oTtJ;lV 50 



1^2001- 1461 7 
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[0007] m5lZ^ZiiZ>J:5iZ. 352UJ»rtfi5 6 
Ji. BOCL/m^y K6 0 j6«* 2 UJBriB 5 6 iT'KjlL 

ifi5 6fciJHT. gfflX./m^-y K6 0A^til$il. ft 

Wi. SER/^a^ y K 6 OJiStB^^iS J: 3 t4->T 

[0 0 08] 7-yty^c7)@W{i^2^tBrlfij5 6*^ 
^5rl^4^l»ifcT'J)0. ^2«J»fffi(i^-ytf>^L 
^5£y>Ti3 0 . ¥H3 3±co^K, / #3 : A.. y h' 6 0W^ 
tl^il^ABS(03ti,^§^)^^LT^-S.„ § 

^tcm<*w»fl-t^fc N 7-yty^j&a^aw«iS!JR 
i?xj\^miz£ix%.mzti&„ znioizixwrn* 

>*T 4 6 (HSHt-f )OX h S Hifiy -y ty/ 

m^ y K£m-f &£«6J;:flM£*l.S. 
[0009] a6li, •/tyj? , vi.y7 0S: 

W5 4&\HZ&&ZiiX^&. dt«iz. i J77 21fii?y 
7 2^$^|6jjSVH:S^OttJfliS(bending point) 

i (>X'\zxv>7 4\zx->xmkLx\^„ mm. e 

X h y 7 4 \irr*.T)VT9 v 3 >X7 ^ U > ^T'*> 0 , 
^OMtJ;^Ti)(ffia7 6TW7 2&Mxhi.o 

-778{itrxhy74 ^iSf^SraS-r-S^tfflv 

So X7>f r-^-5 2«. 3S2tJJBfffi5 6*^ yUy 
/tR 8 2 «±ffi 8 0 fcUKWfcWfcfiHW- S i 3 (CX 

ia. mm? i t±> yx? o ttm&m&x? 

4 y-*- 5 2 <7)g?2 UJfrffl 5 6 1 5 y tf> 7"«8 2C0 
ifflSOt^fSt^^An^fL^., m2fl)Brffl5 6*ifi 
IS±ffi8 0 fc«MXIii£83ft& S . y-rt- 

5 2mfy yV>7m8 2{4^2tJMiB5 6 t±E8 0 

t i,z± ^xfcmzti&^fficryfflmftx'^izwitmizm 

{±. mX-m$^.yV60£WMz£^X7-vTtZ>£7 

tzm<. 

[00 10] xbyJTmzsiwzbt'^ttmcrm 

cal nature)c7)l9)i(C. iFXV^h7-f 7°«$^^S^ 



( 

9 

^iyLMX'y 1° V ?Vmi%. ft 6 Z b riWTJ) 
y7rty*-9tiK m$i%*74y-><-5 '1<F>?A 

o%.mi< itmn/^^ v H fcttt 2>*>xy 
*^)}ggX»i7 -y t> ^MHI^ST'<7)^K-by^4 6 to 

■m<ox v 54 7*mz<?)7 i - v /vv ? Z b 
[ooi nia7{±. fiatttfttii^^yey^ 

4 F(ELG)90*>W£*lTtS , )» KELGii5*£ 
yTWIcofflx b 54 rE3<oig«£4ji**>fcffli'^ 

- K 9 2 **tf WciJJt 6 BHB+m 54 5 

2 mm^x'B&ztitzxj vi~9 4ikvmi 

31^9 6t±, U-F98Rt/100Sra-5Tn>hn- 

1 2* i ffii)L^^9 6^a , )Scits„ mtv-y^yy^ 
-,¥yrMLX"±tz>nx\ %Lx, mm-tyy<i6<r) 

Xh74ria3SHj&*»M-4«0-C. X4-y?-94fttf 

fitS*^ 9 6c7)^*oi«^ i lcifcM-& . 5 ••/ try 
V$m< 7 Mf~>b. X4 -yf-9 4c7)fi!n:ftRsSl^SSi 
^9 6i7)fifii«Rr<7). £9o-?fc6i6£KJ:5^l: 
li3yhn-57 8tJ:oT«BiSSft.«l4. MRM>*>tt 
fiiilo. *>*>l>^b!fla8£:*$*il>. 
[0012] 0?K-fey^4 efOflfflSttAl^tffifcifrt 

5-yty^«c0ia^a£2ft£fiffiRrJ;L 7 7t>' 

^5w<oiatf)g9ft-fe> H ?"4 6 owwi? *mn-$h<r> 

SI 1 0fc±oTBI»SWfc*S*».'O*S. ^4 y 

■f9 4*>ft&K>e53tt. *4 7f^W7 77?tl. £ 

ntioT. ISI^y^@&;*h74 7"i^SHda* 

icS!iR£tlTV^. x4-y^9 4<7)S$Hs{ig!K-fey 
-9-4 6<7)A h 74 TiS£ S H lzftlX®t%fXh&<7>X\ 
X4 s b(7)BHX-fe>"9-4 6^ 

S0OXh54Xi«£a«$*i#£. lot, 08K 

*y^Xh54riS£*^*£IE£ii*#f>. 7 
SHigtK-fcy-9-4 6Xh54TiK£SH#im2*rC{i 
{J@fUb747lS£SHdt&£2T'8I^U *<04: 
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1 0 

[00 1 3] 074>^ELG9O^X 
4>yf-9 4jmfcr>'*^HGS*lrt"*^*<» ^ 

Mjamw±iw>*- T-yjassssfc* t w& 

v\ t£->T. x4 •y^tfT'l'-^WbSi*-?"^ 

[ 0 0 1 4 ] $ £>£ . E LG?:JBV^^7*i 

ffiliSKISiet «t "5 v vtai L < £ W 4 

X<T)fdfi>X4 -/f- 9 4 i) { *-7y £3:5 ^ ^^iEiltc 

i±. x4 y^9 4tM^)tfii5i*i i s gtASMWiR 

3S^ 0 $t£. A»*^ELGIiX^ yf-*>VU~^-t5 
7<7)E LG 9 0 £ Jfl^SX h 54 TiS^tm^'RiEti. 

UEK-feym^fft. ELGX^/f. sfit^&yu- 
co«tt(ci5^S*a<7)ffi^i4<]Eii^x b 5 4 r©§ 

uo. •yy^y^nm^JEm^^z^xito, 

frfrZ>^£M%ft.M&. 3*L<^^Xh54TiS§. 

KA4T^3flfcBttf LfctSa-fc^Onid biased c 
ontiguous junction sensor)fi0)t>6. W8.^y*)~4 6 
10 {±Mfe. ^4 -yf-9 4&t^fifil*^9 6C0S7y<7)a£S 

^tefii«(i. X4-/4-9 4. mm7-9 6Tm$wm 
-t: y^4 6 c7)gfiietSDxT . u - Kfifii^Ji t 

cOJS<7)-eii-fixJ±, 7«yb'y7'c7)^h54 71i$fct 
tlC^ftb^V^ ^54r-^-<0#ELGfcitt6* 

®<r>m%<r)*x*mik-$z>zb\±. Rtsc^*aE^4-/ 

50 ^-fcfcfct:. Ht*«*S5S**dWS^J*^-^ 



1 1 

[00 15] 2t>%mmt i/c* x?jy-^~i±. 
9 6 fc #x ^ >f y-<mxwtfzm. t 

^^SlixT^S-i:* 4 . &X4-v^94fc. £JgtSI& 
51*^ 9 6 1 ^TEflltfSta^fflMW^ 5 S: W U fl^> 

-cts* t UTfrtDW i &«iEiiM*4 1 s fleets - 1 

£&»XW&mXt&. ft"^ ELG9 0»^> 

[0 0 16]@9{±. MSffiffiLt^StTW?'!' 
KVT'jH b'(ELG) 1 2 0£^t. WELGlt 
^yty^/fflUGUcEKSfU fiO'J-Kl 24£tf 
3 7 8fcJSS$*lfc$ 1 fifilSi 1 1 2 2 

v*5Rr><4 xfc ttffffltS i o *=5 / 1 ^ /BSL* 1 
fc«*iTKB3ftfc*2lffi*?l 26t,£**i4. * 
1«£I lttSBUKfiBm 2 2£tfl/C. S2*ai 

2j±^2fisa^i2 6^LT-en-eiisax, 

M£S*l*-*3*li»*. I2lffi«fl26 

$4*amxb5>frK3SHdt*L<46. 
^aa+^jSir. $ i mam? 1 2 2 ^etR 1 

2j&fit*i ? - 1 2 6 OffiffifeR 2 LV^XJifffe*^ 
H8£irt6J:5i3S5&5ft.S. ffiot. 77ty/® 

soisl ^B2-fey^4 6^xh7-frs§* 5 »^ts^ 
t\ iiitafi 2 2tf)ftsa j B*fc«J> , u -nt; 
io-c. 01 cuzKZixhXoizmi&imTi 220 

lji<lRl*>'-BJ£fii«R2kB&l^tt^aJ2ixfc^>, @ 
1 0 fcjftETSSiifc i -3 1 « 5 y tV/JHtt* t end 

[00 17] 09COELG1 2 OCDJ: O&Hi^ ■/ 
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1 2 

6. »lJSR|}^12 2{cWlW«fi<«ifiL"C*2lS 
tn3^12 6£g<^fck. *l*a»U-M24i: 
«H-<7)* 2®RWU - V 1 2 8 iftti&i ZkteZCD 

o. Liplr*#t>. *M££-kl- irfr&imZtiX: 
ELGfcfcwc. ®2fi!a* J Pl 2 6*>xb547S£ 

TCDsmMmixnmmmizmztiz. * 
±j%m<m.u<r>Mzm'j«7)X'iz%< . m2&tm?i 

2 6<0TSB«)fiSt*»iS5<i4. flHtt^ffiW- 
-t yr->m^«^tS J; d (ce L G £ifctt§/ht£ 
ik<±. JB2*StW'J-F128i:*2J6K*?126 

t «Brc«e&iapa***wt=«0»t:t6 - 1 

[0018] fto-c. aiuvrttt. ffW77ty 
3 Fk. <t wit* o > aosax-by-txtdffe^) 

Ytmtztizx^x. &%thxmz.tnx'*h. 
r>u xt7)zh74rm2<r>mmnii%.x'h&. sax-t 

^ttl.-k^iKSfctS„ 
[00 19] 

[aat*«fct6fcft<^a] *mm. 7->v>m 
40 ktieatiik^awktst^T* 1 ). *t»kL 
xh7-fr©?(7)^ffl£t^^to ^coifc{±. 

Hc0^tt* 5 T^MX£5 yty^tl»5!«l^ 

[0020] *ffflBfc«*r^^ xnsmizio^xm^ 

50 ftfiBRTfcftfc. ^^t-. xbv^fr©^* J fflB^^ 
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13 

[0021] «^W5 ••/ 

tr. ME^f±MiaSfcT'l«idT^4Xc7)^iSgffi$r 
y v ey/HfcX£i"*T'*4 xfctfJfcti^K 

SUtX4 Xkl±«*rCV^8 1 «fi»7#* 1 KSt 

v\ s fee. * i mmfify "* * >?nt$MLxj& 

yrmtimixmzn. m vvvm£i~>x® 
A*. W£*mKmm^tifix*$ . tti&i. * 

«*ttfcJ:0. MldELG(i7-yby^«WfSlS:«t 

[ 0 0 2 2 ] £ fe£. *!HHfcff SKSUHfc^ H 
*r*fcftO#8itt, S&y£&*y^k2o?>g&*7 

5 •/ by TMizte^x y k y/-*s*it£S&. OTiE 

(^2«5£2:8£-t*ie5r^» 

■y by fcnm&Z^t&t^gfrZ&fef&^fc 20 

[0023] *m<nm*<7)mmm\i. ? ? v>y& 
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zzk*)jEmz$\m$>ztZ''m~Lx^z>. 

XteSSIS £«l*t * k & < & . 
[0024] Z.tit><n. -f-LT, ffiSW+JfifB^l^ill. 

[0025] 

[Wfl^liKOJBB] 01-06. 127-08. 09- 

- 1 o mmTom-tzwm . ^ ? 

4 TiKiS S HtfgflX h yA s H d £j£^< k 
g. ^^^^-A'-J^'/b-yy-rS^?:^^^"^ 
k S^SJci-Sm^W 7 *> Vy?#4 H(ELG) 2rgtt 

[ o o 2 6 ] 0 1 n±. *w»z>!ai&*»i»fc«s«? 

W5 yby^M F(ELG)14 0<^«-BtffiHT*> 

y<4 Xt\immz\iXyA 1 4 2±c0. U- 

H9 2t«ifcliBR-fe^4 6-C*S. 

6\mmtim*>vti-z>zttfx-z. mm±> 

JR^y-9-i>X7^r-^'--t^'E LG 1 4 0«Sfi<CK 

kJi. SBR-fey^-4 6 k e lg 1 4 o k^isrco 

0 $ fefc. LG 1 4 0 (H5i^-f)*H!W)KR-fe>ir 

4 6 (ia^:f t )^e< *'X5^ r-^'- 1 4 2tie^t 

[0027] $fe^01 l(-S$*l-6J;pt» ELG1 

4oi±mi^t*^i44k. mmimm^iAA^ 

fe£M >J - K 1 4 8 J: -> THT fetifc* 2 ffifii*^ 1 

46t£-ir^ mmv-wi2^<»%&*^ tmm 

t«KStL-CV^. ^lSfit»^14 4&^2fifii# 
^146J44fc. **l*W&l**W!J--F15 0*:S& 

2€S;W ,j h 1 5 2 k izmmtmitztix^z . y 

40 -H48. 15 0^15 21^^3^^-7 

T«S* 5 ^ lffiiJi*^ 1 4 4&^2^i* ; f 1 4 6t 
ftZti. aayhn-7^LTmilftfii^l44a 

^2ftfit*i i 1 4 6mmm^n%h . 

i naaff 1 4 4 km 2flaafp 1 4 6«. 

h 1 k h 2kK.ttifnmztia.-o. im<M&r®* 

b y ••/ ^HTWR 1 k TWR 2 k lc*ivf JUBlSSivt 
miffifii* ; Pkm2aii^kA ; ifitSL-CV^«£ 

t: y vvy/'mnffl. mtmtwsxy /rz 

50 *l! ft->T H 1 k H 2 fctfDBWi^WWfcSS*^*^ 



1 5 

^oT^Ttl^. H*U&*0*££*iVvt. TWR1A 
tXT W R 2 « . S£*)t>-/i$\*Zb ##& 

U\ TWR l^^&t/TWR2<^^*£ Wlfcf 

SflKOELGlfcftOiaRl**!)*^. ?^>£. ELG 
&tm-f-cr>$&cr)^ iOA^UTWRl*tXTWR2 

£flj£*ftSfc*>fc* TWSttftljumXli«iJ: "3 fc 
'KT&D. TWRlAlfTWR2{±ljum*^*S; 
lOOtfmWMitftO. *?£L<<iift2 5ximk3ft. 
»S. »S«TWRiaVTWR2tf)fl«)a^li. SBR 

r-A'-fc LTWWCS SBBfltt: J: ~>X S 

[0028] SaSHr>^46«ifc, *SS3J*£"JJX 

Wt. H>HeMSX-b^iS$SHw5:WLTt3 0. — 
7j. 1^ 1 ft^ 2 ffif f l«? H 1 wSl^H 2 w i f 

t . frie-b >-9-mv(c* i &vm 2 Bikm=H3.*ti?ti 

Offfiy vTLfzffl®mZ SHi. Hli, RVH 2 i 

[0029] 7 •/ UyT'^M^fS. X7-f/-A'- 1 4 
2tt7'/t>'? r aSLK»oTSH3&«0fa«L<ttBS« 
Xh7^f7I?SHcl(;fL<^^t777?tl. * 
OBN*oi:Hiat^H2fcl:ttSH*. ftMf'tft^v 
TSil^rSHi, HI iMH2ii>f,^t§„ M 
1 ffiBi*7«.tf^2ffiM»7* J N ttm 

JgfcSfW-iTft* -5 k ^ - k fcSS L&TOUffc*. 

3£<F£f£2ixSk. HI. H2AtfSHtf)|BI*>3££<±. 
7 -v t > ^JPBOlBhT o k f£flH£-£tf>* * 5 . 

[0030] Beub^rssawsiiSi?. 
awESfiXTtsfc. «iF.*tf^fcA. ««*T-*>*j8ko 

TJgffiJi. iSPR-b^^^trftft-TiBl 4 3ABSct)T 
A'tft 9 . tttHJT*) .hSBttftfeTS 1 4 3coJ-J,tc 
*4. ^<0«JKd» MJX-by^TigffitcWLTTffiBS 
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1 6 

iBili'3&<*«85 -y ty/SCitWTl^iWJ: 6 

•y ty^- L**-Pja«iaR^T«iiitfla-tS k 

[003 1] *WB5vb:y^B*'^3BR 
-fe>"tABS£&tFFffil4 3££T\ X^-fr-^'- 

&ztzm*j:i>nt-t&ti#>. s&as=Hormm±iB 

y vyyimnWyij>t> ! 7 vTZtiz, zbifit& 

toZiZBthb. -7X/vK-TBnW. &im=F<7)Tmffi 
b . TtBf 1 4 3 k<OifE8l#\ T-ffl 14 3k ^X/M^/U- 

iiiitf. afi3R-fO«>x/M^^T*iii* { ft'3«e«X 

tt. ^BX-b>"^c7)^xyM.^TJSBffi* {3 Fffil4 3tCja 

[0032] 77t> ^*»10R-b >"9-A B S ZBtittZ 
(fiff*>. SH = SHd)4TffiE-f4fcft. KfiuR7<0± 
JigiBJi. iEJR-fc^ABSfc^trTiBl 4 3±^Sx.T 

BtfTi»6. arimitr. m\y v^>^mb. mi a 

lAIS2ft*L*T-c7)±3gffikcOi©ili. nffly vvym 
kT!S143k(7)!0ffiiOtA#c\ ft^T. flitf. 
30 1^1 6/im£7)SHwli. fil vm(7)S¥l diZtX'? 
>y%tl%h. ZO^. H\^tmi9umX'hflM 

H2wm 7 umxhh"). wtm^mimtfLfrx? 

A y-^-XyJ Xt*ftcr>&mzJ: ->xm®Ztl?>fiK 
HlwkH2wk*\ BmxhyJTlmZSHdX'Oi* 
±%l\ 'J?%<bh&15jjLmX't>hZbtfmi\\ 

[0033] 7 vv>y!mc?>Bmi. smmmxh 

7 A 715 Z S H d IZ%*$1 \^b £*rmT'5 •/ 
^±-tS;k^ft. SHA:gIXh7-fT©3SHd 

40 ^k^. fiU*>tend. 77t>/ILIifI14 

3lC-fcL. ^Sv»fiiffiABS^^T-V^„ 
[0 0 34 ] HI 2li. ^HfjU^SELG 1 4 OcOfll! 
<oatffflriBH£itf*-. Hl(iH2kS^r l 3. L*^. T 
WRHiTWR2(;«fLi\ 3yf-o-7(PKiff) 

-^CO'J-H 1 4 8a. 150al^l5 2a^tMWft 

m^mz^hmjimmmmmmKmr^) 

[ 0 0 3 5 ] HI 3{i. *%HJlc7)-||i|c7)^St«I.E 
LG 1 4 Oc7)SKt)-««PIT'*)0 . ^Jv»Ciffi?-^LT^ 
50 4. tfSl&y^^ffifii^TcOff^HiPltT'ftS. ifc. 



( 

1 7 

»5DlftVD2{±HftWfc:Ht"C*4. ftn&*&£Jg4) 
itf, ^ffi-k>^4 6(l3dl lfc*3;h.SJ:3fc:)*tffc: 

£5 1 &tf®2fifiiS-f 1 4 4&tf 1 4 6 CD h y -y ?mt 
7 * Wis XV t Srfttfflir \X ft* 3 4 * > 5 
Wfctifi 3 *W/ W T x fc >J - HJI 1 K J: o T J&g 

musics wn±si i Mr%2mm-f- 1 4 4 am 

4 6^SEflX-t>^4 6fc{iao7-f^A+HH^$ilt# 

6A\ 3&2tti!aFF<0 h 9 -/ vmthtrtxfm&ii i 

-b V+TA 6 COX h 5 4 TjS § p^t:** l fttfW 2 ffiK 

mm^iA a&vi a b\t^+>y%tv&wm3: 

[0036] nssmfttmfcL maa > -?x? &t/^° 
f-yikZixtz? fhUiSxhZm^^X „ ai2c7)gEJX 

TX (taR^m&tfE L G U - H / 
7X1 6 0JMt5tW^IJg<)5iai:iJV>tX7 

£*U ^*y^c^l£#fltj£3ft£(Bl 2(:lii$ 
-f ) J; 3 fc. 'J - H^feTu-rA -v Ktf>i?rS<0ftWc 

ffl^SP^'Xh-ex^T'cOXl^^ hrr/V— r* y^£ 
T, 148. 1 50&tfl <52\±Ztlh(F> 

wwmffl t zixht zmmth fzwz »j - k 1 a 8 N 

1 5 0. 1 5 2{itf^L<t±a^t|5lt»Pj3&^^0. 
$ ^(;*F± L < liifflX-b y^ U - m 9 2 1 PI t*m 

[0037] *%m<m?ymi&<?)Bm£mz> e l g 

j£-t&^Jll 7 0(±. H14t^3ix/c7a-f-^-h 
A>^3 ^tBJJ^^dPPJf ^il^S . l 7 OttMft 1 
7 2(:i;nt. S*£¥«t64Mt££*. SBl^/k 

FAt«6 i saw?* v7*Bmh$m*wmh^-m 
mi*>vmtmiRvm2&tmT£BfS. 
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1 8 

t h ViVi t 1 7 4 ctjv ^xmLtkzmmixh . 
&mzmm s *t . * y ^&r/»ft#-f l t 

-f- h 9 9 BT WR 1 MTWR 2 {±5V HC«£? t V *± 
atcffi«$it. t*^MJR-fey-th7 x7*BTWS*<fl| 
. twr l avtwr 2 (i r rw s i 0 L < 
*£vvrfc* { *fltU^ &fii*^$HlSVH2Jii 
fc» Sf^l 7 8lzhuXK\^z®m-&J:ol l zmf&.Zti 
10 S„ ^<7)ffi^.*Ji. ^l&^2fiSt«^<7)±3gBD^fi 

mzav&*7*v hzSAsX-ti*). 7 yv>?xm<7) 
xby^Tm^ttuz^it-thm^mmim^ 
frt>±-9 i%hz t ium-htzwz, inn^yvx 

V 5 A 7m 3 S H w&tf B^-b y-yx h 5 s H 
dco^i 0 J: o CH 1 AIXH 2&mi8.Zti 

fzm 1 St^m 2 fifii*^TSgfficOfiS(lfc (t •& :* 7 -b 

g$imm)mmmz-?-otmM*imx' 

^°7^-^fijge]tx^^ /7-r&^y)tc 

wzm. frfr^mm. ttmtmxitxyjy-rt 
-cr>&frhmx'tomi)*£tt.-?h z t £fm%< . x? 
j y-'<-<r&u&)i%frhi®£X'mmfti l zm&fiz7 tr 
>7Zfz~rx'%hzt*m®,zi,x\^h. ts^z. 
vyrum*. mmwzm'miz-f^t. t^fm. 
zjEmz&^m¥-<i-&zttfX'Zz>. zrz. tmiz* 

Z t (Cli. E LGimm? ••/TZtlX L i 
b%WX\ H\MfU2l,zmfL-tzhZ>MftftZ'®Wi 

30 *\ wm-&amxh7j7iszsHdzii-rm«co 

[0038] zhiz. mfti8oizt5^x. mL*>y- 
tzmsmizmmztiJz-tyy- u - fa^cS . i 

mi^y r S2»fii*i i {3. a-?, mmTrttsHz-mg. 
mzmmz tu-z&m - fict*?tiw lt i 

JRJUiO'J— Hfct ttC(alongwith one additional 1 

«m(cj3ttsj:a^ELG^2 -xnmm^ k m t wm 
40 <nmLV^mft\,z®A-?hmrchz> x o izB&ztm 
h. ftotc u-HfltB*\ A j ew^3a^^rx^< 

m. t mm z>)tmzo ttjas «src. 
4. frfrzimmmmiz&^x . 

*\ 2o*^LT^SKHT'2-?cr)«fii^fcc7)^|i 

[0 0 39] Ciller) «;-H{±. # <7)tmXlim%?> 
50 tt^S*f:J:otIffl80Hi>^T. 



1 9 

nx. ztuzx-yxm&n&nzzftt&zttfT'Z 
y ■■/ ? hosa. *su» u - F^j£#flM*. 

[0 04 0] JfUIl 7 0(±££. titfU 8 2fcfctvC»> 
^K-b>^±{'>-;t HSrJSJirrS - fc Sr^#S (fed 

6. 

[oo4n@i 5ii. *wwmt?>m£&'>x* 
tzwzmm? -v y e lg zm^&ttk 1 9 

0£*ITV*5. ti£19 0il JgflU 9 2(CfcV^T. 
+«BHc7)|lteco^^ J: 6 E L G £ ^tf X 7 4 

flU 9 2HfcV^X^ite$ilS9-7t>/* ; «^^ixS 
tiftl 9 4tt>^T . l&tfl 2#ELG<7) 

ffifit*? 1 4 4 2 ffifit*T 1 4 6 ICM LT0 1 6 
JCSSfl-O**. WS. I2d 1 5£#!&LT. JfftU 9 6 
fciiVYt. Stf^e^jMIIHSSiiSISL KttifiRl 
RVR 2\m 1 &^2SK^<7)SS*^S^T-ti>^ 
->T^*im«S£2fiS,, tiflU 96«3V^Tffl£$ii 
fcfi*i«Rl&l/R2 5:fi|ffltr. ®\iZZ<r>H&7>tiih 
izm^iit:ayhv3-7ijK Ifl9 8t7 7e>/ 

»£oipi8&t&. 7 v¥yytfK}t.->tz(?) 

mft 1 9 4 — 1 9 8C0ftl-filffimS*\ 7 
■'/ty/*^7L/L-^. »f^l 9 4-1 9 6A\ ?t£> 

[ o o 4 2 ] gpx* yy-comfc* h ? i tmmm 
WL^yy-xy^4~r&z\zfc^x^h. Tf£\±. tm 

^£>ft6k#. Sf^l 9 8(cfccvt^i&£#3r£ix 
mz. *«HH^)gatco}B»t:J:4ELG»fcftt. 

m i arx ?& 2 «tt*-T«>*m#tta««H -e*> & t & . 
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20 

% 1 AtfSS 28£t£&^ F 7 ??^TWR 1 AtfTWR 2 
#«££LUfc£. *LT. miA^2ffifitS^*Jtt)J 
^(f-fii^ y £> y)i5£H 1 i i4.r/H 2 i tfWx&t 
& . SS 1 8tt«B 2 &ffiItf*>MSISI£H£ L ^ffiSI R 

1 1 r 2 k <7)it{±. zti?ti? •/ vyfymnftfrtiife 
immz&^zH \MfH2<?>MzmmLx^h. 

IBWtCSSOEKlBt^t* J: d KJS 1 Atfi& 2 fiSt** 

H IRV H 2^fa^*\ H 1 2*MEO«$:*-r 

t . & 1 X<±^ 2 j£f»i^*?>M*li^ 1 -><7>TO 
iS^^ttS^k^lO. WR-ty^-Xhy^Cr^^y 

JtfcMK-fe>^h7-fTa$SHfc^fa^*ns4l 71Z 
ijk^tlZ^l. mi 7^ftStJ;oTiK$/iSJ;dtC. 

20 [004 3] 7-v\?yycrmm:$3i-t^t>\ WL^ 

fitasrais-rsfcs. mxztitzmsn iavi 2/a 
c t iz x o t . fe^«fiw s n^ia« 

FlzX-oXmfcZtl&miELGm^f-comimRe e 1 

k. ^2ffiiA*-K fta';-b'a^2«^W'j-Ft 

<k -5T^$fl^SS2 E LG^cOtefnifiR e e 2 1 
30 [SI] 

Reel - Rl + Rk +R11+ Rjuoctl 

JkXf 
[fC2] 

Ree2 = R2 + Rfc +R12 + Rjuoct2 

ZZX\ Rlc{±it»'J-KKJ:mfitttT'f>9» Rl 

i msr 1 2teztx?tim i K.vm2wm u - Hti 

SSliligT'J)^. Rj unctlMRjunct2li 

40 [00441 R11. R12. Rlc, Rjunctl 
MfR junct 2* ; . R 1 MfR 2 LT*e^T'^ 

u». wi.tr. y-Kttfi»±. «««3s*m*fflv^i 
tci^TMt^ns. y-b*«Esai*fc> miy 

mi cmmt'TmmxmTizms lx mist* z 
tz£~>xmmzztiftz>. »6t*T^h7-/ 

50 ^(i^-fey-^c7)h7-y^|g.J;0i>^W^J;'9*^< : 5: 



2 1 

*tm&$t%£&Vit£mmzx'$z>. muz. m. 

$) 1 0 0;umO&H^£Sl^-f<7)TWR 1 R 2 

{±. ^JR-tv-WcB^ SiME^«l~2 *r*-r-*fit 
ELG£fiL#H^ffifiifi£J!i>Ac£-tJ\ RlfcR2k#E 

$ £ T TW R 1 fc T W R 2 fc £ < "t & i 

Re e 1 fcRe e 2k#Rl fcR2fct«^$*U 
^JUC^-oT. JtRee2/Ree l*>'itR2/Rl(C 
f§¥-{kSii& . t . «K(t*iM«|jiffl±Ja ft: J: o 
T4x £>*i6 : 

Kl- Pl TW^l 



Dl HI 



D2 H2 

zzx\ *ti&i. Pim/p2\m^X'h r ). di 
a^D2{imi&y : S2fijK#^c7)ai$(Hi 3*s»r 

/Dl = p2/D2c7)teS. 
[»5] 

R7 "- TWR2 HI 
Rl H2 TWR1 

X'M. TWRl=TWR2«tl 
[»6] 

R2 - HI 

ri m 

[004 5] $^>(;. II 1 i tU2 i ttoHx^Kjarc 

lar point in tiie)T\ SlIMf^7»/ ty/M 
[»71 

Hl=H2 + x 

[»8] 

E2" H2+x 
Rl H2 



H 2 
[»9] 



H2 = x/((R2/R1H) 
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£y#SHi&lfH2 iRiTJWsrC**). iLr> 
[Rio] 

SH = H2 + y 

ftOfcli. JJ*^liH2j:9ktfL^ Hl^TOrf 
mZtlftX. Z<7)ifrS. SHitHl i fc^HztfJH^ 

10 [0 046] gaX-fey^-titrSTOcJ:'?- Rj un 
ctlRj unct2#RlkR2fcfc#LT£l#-C£ 

4 i ^ ttKtaaw- £ -r amwtrcfr i> Ltit 

l\ Rj u nc t l&VR j u nc t 2(i. jS^Sgffi** 
£Mi^SIS£*£^*Ii^fcjWrC<frt» the a P 
proxiiate edge to edge contact of a contigu 
ous junction) fflx& CDX\ Rj unc t IRt/Rj u 

nct2i±, 7 xhyjy-mzizmtm 
Lx3z<tthX'$>?>o. mm~. fisra^JHR i i. r 

1 2RVR 1 c|±. ^lStX^2»fiL*^RILT^'J 

k t fcKSEftL»4» 1 &tfSS2ffifitif|-f £ 
B&g L£ 'J - F<^tt£fart^S<^Jif fc Kttfc?^ 
6. RllliRllf+Rl 1 vfcfeb-rc 

k fr'T^ . R 1 2 JiR 1 2 f + R 1 2 v fc^C: ttfX' 
R 1 clJRlc f +R 1 cvtSt:t« ! t^ d 
ITR 11 f. R 1 2 f MfR 1 c f ti^fiffu R 1 
1.R1 2&X/R 1 cco-SttcO^^-fil-fil^L. 
Rllv, Rl 2 v&tfR 1 c vli s ^-ft-ffu Rl 
K Rl 2RVRI ce9Xh7-f7S3fcatifcWLTX 

If. R 1 2 f&lfR 1 c f (nTf.lp—'^S.X'b 0 . ±x 

<r>m<nmt*Yy4Tmzizwmx'bz><7)X\ Ree 

ltC^ttSRe e 2<?>ikfrhXY74-r&ZZik'£th 

tz^mgizitty^frtz&^x'h&tf. ri i f . 
r 1 2 f aura i c f mfMiicr>9\-m!M&tiii>m^ 

m<?>MzHLX*mX'Z . L^tRl. R2, Rjun 
40 ctl. R.junct2. Rllv, R12vMRl 

mvmiX'Z h t Ms Lfc*^t#^& t ^k i^-£7) 

^Zb\i%^WtX'bl>. 

[0047] Rllf. Rl 2f&t/Rl ctfOmX'Z 

imvtmomijK ELGzmfctznizmsmx'% 
fRtmizm^titz^m^^B -izm<r>mm 

50 £&-<FjmF£i}\<Zt£¥f®-?^X'f><0. ®2ffitt 
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ABSTRACT: 



PROBLEM TO BE SOLVED: To make correctly decidable the height of a device stripe 
by knowing the position of the upper end surface wherein a first resistive 
element leaves from a lapping surface and the position of the upper end surface 
of a second resistive element leaving from the lapping surface to the position 
of the upper end surface of a device. 

SOLUTION: A reading sensor material and a material forming first and second 
resistive elements are deposited on a substrate. Track widths TWR1 and TWR2 of 
the resistive elements are composed so as to be nearly equal to each other, and 
the track width TWS of the reading sensor is composed. The track widths TWR1 
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and TWR2 of the resistive elements are preferably larger than the track width 
TWS of the reading sensor, and the heights HI and H2 of the resistive elements 
are composed so as to differ each other. Continuous signals are utilized, and 
a lapping parameter is continuously adjusted in order to suitably lap a slider 
bar. A sensor lead is connected to the reading sensor to form a circuit. 
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